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METHANE EMISSIONS FROM FOUR WORKING PLACES 
IN T H E  BECKLEY MINE, RALEIGH COUNTY, W. VA. 
by 
Pa W. Jeran, D. Ha Lawhead,2 and Ma C. Irani 
AB STRACT 
The Beckley  mine i s  one  o f  f i v e  new mines  i n  a  h e r e t o f o r e  unmined p o r t i o n  
o f  t h e  Beckley  c o a l b e d .  The r e m o t e n e s s  of  t h e s e  new mines  f rom p r i o r  min ing  
and t h e i r  g r e a t e r  ove rburden  p r e c l u d e  a p p l y i n g  methane e m i s s i o n  e x p e r i e n c e  
o b t a i n e d i n t h e  o l d m i n e s .  Four  s e c t i o n s  o f t h e  B e c k l e y m i n e w e r e  mon i to red .  The 
d a t a  g a t h e r e d  show t h a t  v a r i a t i o n s  i n  methane e m i s s i o n  c a n n o t  b e  e x p l a i n e d  by 
v a r i a t i o n s  i n  c o a l  p r o d u c t i o n .  Al though o v e r b u r d e n s  v a r i e d  by a s  much a s  
30  p c t ,  no c o r r e l a t i o n  w i t h  methane e m i s s i o n s  c o u l d  b e  d e t e r m i n e d .  The r i b  
e m i s s i o n s  i n c r e a s e  w i t h  i n c r e a s e d  l e n g t h  o f  r i b  f rom a  s e c t i o n  advanc ing  i n t o  
v i r g i n  c o a l  and do  n o t  d e c l i n e  o v e r  a  p ro longed  i d l e  p e r i o d  (32 d a y s )  whereas  
some d e c l i n e  h a s  been  measured f o r  a  s e c t i o n  n o t  min ing  i n t o  v i r g i n  c o a l .  The 
i n d i c a t i o n  i s  t h a t  d e g a s i f i c a t i o n  p r i o r  t o  m i n i n g  w i l l  r e d u c e  t h e  h a z a r d  o f  
methane e m i s s i o n s  i n  t h i s  a r e a  o f  t h e  Beckley  c o a l b e d .  
INTRODUCTION 
Methane a i r  e x p l o s i o n s  a r e  a  ma jo r  h a z a r d  i n  underground c o a l  min ing .  
The Bureau o f  Mines h a s  deve loped  two i n s t r u m e n t s  t h a t  g i v e  c o n t i n u o u s  and 
a c c u r a t e  d a t a  on t h e  e m i s s i o n  o f  methane i n t o  c o a l  mines .  One, a n  e x h a u s t  f a n  
4 methanometer  (z), m o n i t o r s  t o t a l  e m i s s i o n s  from t h e  mine .  The o t h e r ,  an  
in-mine  methane a n a l y z e r  sys t em (L), a l l o w s  s u b d i v i s i o n  o f  t h e  t o t a l  v a r i a -  
t i o n s  s e e n  a t  t h e  e x h a u s t  f a n  i n t o  t h e  component p a r t s  c o n t r i b u t e d  by t h e  i n d i -  
v i d u a l  s e c t i o n s  o f  t h e  mine .  
The f i r s t  m u l t i p l e  s e c t i o n  i n s t a l l a t i o n  o f  t h e  methane a n a l y z e r  s y s t e m  
was a t  t h e  new Beck ley  mine o p e r a t i n g  i n  t h e  Beck ley  c o a l b e d  n e a r  Glen D a n i e l ,  
R a l e i g h  County,  W. Va. The mine p r o p e r t y  i s  i n  an  a r e a  o f  t h e  Beckley  c o a l b e d  
G e o l o g i s t .  
 i in in^ e n g i n e e r i n g  t e c h n i c i a n .  
3 S u p e r v i s o r y  min ing  e n g i n e e r .  
A l l  a u t h o r s  a r e  w i t h  t h e  P i t t s b u r g h  Mining  and S a f e t y  R e s e a r c h  C e n t e r ,  
P i t t s b u r g h ,  P a .  
4 Under l ined  numbers i n  p a r e n t h e s e s  r e f e r  t o  t h e  l i s t  of  r e f e r e n c e s  a t  t h e  end  
o f  t h i s  r e p o r t .  
r emote  f rom p r i o r  min ing .  Four  o t h e r  mines  i n  t h i s  a r e a  o f  t h e  c o a l b e d  a r e  i n  
v a r i o u s  s t a g e s  o f  p l a n n i n g  and deve lopmen t .  
The r e m o t e n e s s  f rom p r i o r  mining  d o e s  n o t  p e r m i t  t h e  e x t r a p o l a t i o n  o f  
methane  e m i s s i o n  d a t a  f rom t h e  o l d  mines  t o  t h e s e  new mines .  The p r i m a r y  
p u r p o s e  o f  t h i s  i n v e s t i g a t i o n  was t o  s t u d y  t h e  e f f e c t s  o f  v a r i o u s  p a r a m e t e r s  
on methane e m i s s i o n s  d u r i n g  mining .  
M o n i t o r i n g  began September  12 ,  1974,  and was c o n t i n u e d  u n t i l  December 27, 
1974, when an  i c e f a l l  i n  t h e  main s h a f t  s e v e r e d  t h e  d a t a  c a b l e  c o n n e c t i n g  s u r -  
f a c e  and underground components  o f  t h e  i n s t r u m e n t a t i o n  sys tem.  
The geo logy  o f  t h e  Beckley  c o a l b e d  was d e s c r i b e d  byPopp  andMcCul loch  ( 5 ) .  - 
P a s t  min ing  i n  t h e  Beck ley  c o a l b e d  shows t h a t  i t  v a r i e s  i n  t h i c k n e s s .  Popp 
and l~ lcCul loch  show t h e  c o a l b e d  t o  r a n g e  from l e s s  t h a n  36 t o  108 i n c h e s  w i t h i n  
t h e  Beck ley  mine p r o p e r t y .  I n  t h e s e  work ings  t h e  c o a l b e d  i s  abou t  7  f e e t  
t h i c k .  
The Beckley  c o a l b e d  d i p s  t o  t h e  n o r t h w e s t  and h a s  two m a j o r  f o l d s ,  t h e  
P i n e v i l l e  a n t i c l i n e  and s y n c l i n e  ( f i g .  l ) ,  n e i t h e r  o f  which  a r e  p r e s e n t  i n  t h e  
Beck ley  mine p r o p e r t y .  Overburden above  t h e  Beck ley  c o a l b e d  r a n g e s  f r o m 2 0 0  t o  
o v e r  2,200 f e e t ,  b u t  a t  t h e  Beckley  mine t h e  a v e r a g e  ove rburden  t h i c k n e s s  i s  
830 f e e t  (5) .  
The f a c e  c l e a t  i n  t h e  Beck ley  mine i s  o r i e n t e d  abou t  15" c o u n t e r -  
c l o c k w i s e  from a  m a j o r  r o c k  j o i n t  s t r i k i n g  N 25" W .  The b u t t  c l e a t  o r i e n t e d  
N 50"  E l i e s  between t h e  two s t r o n g e s t  o r  most o f t e n  measured r o c k  j o i n t s .  
The c l e a t ,  a l t h o u g h  w e l l  deve loped ,  i s  n o t  c l o s e l y  r e l a t e d  t o  t h e  j o i n t i n g  o f  
t h e  r o c k s  o v e r l y i n g  t h e  c o a l b e d .  
L i t t l e  g e o l o g i c  v a r i a t i o n  was obse rved  i n  t h e  Beckley  mine.  The r o o f  
r o c k  i s  g r a y  sandy s h a l e  between 30 t o  40  f e e t  t h i c k .  The f l o o r  r o c k  i s  d a r k  
s h a l e .  A c o n t o u r  map o f  t h e  b a s e  o f  t h e  Beck ley  c o a l b e d  w i t h i n  t h e  mine 
( f i g .  2) shows t h a t  t h e  c o a l  d i p s  t o  t h e  n o r t h w e s t ,  i n  g e n e r a l  agreement  w i t h  
t h e  r e g i o n a l  s t r u c t u r e  o f  t h e  c o a l b e d .  No v a r i a t i o n s  i n  t h e  c o a l  c l e a t  
o r i e n t a t i o n  were  obse rved  w i t h i n  t h e  mine w o r k i n g s .  
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FIGURE 1. - Structure of Beckley coalbed. 
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FIGURE 2. - Structure of base of Beckley coalbed at the Beckley mine. 
I N  STRUMENTAT I O N  
The methane a n a l y z e r  sys tem (L) i n s t a l l e d  i n  t h e  Beckley mine has  a 
c a p a c i t y  f o r  3 1  methane s e n s o r s  because  o f  t h e  s i z e  o f  t h e  d a t a  t r a n s m i s s i o n  
c a b l e .  The system con t inuous ly  r e c o r d s  t h e  volume p e r c e n t  o f  methane i n  t h e  
a i r  p a s s i n g  e a c h  s e n s o r  w i t h  an  accuracy  o f  '0.04 on a s c a l e  o f  0 t o  2 v o l - p c t .  
The r e c e i v i n g  u n i t s  and r e c o r d e r s  a t  t h e  s u r f a c e  were connected t o  t h e  
s e n s o r s  th rough  t h e  main d a t a  c a b l e  c o n t a i n i n g  3 1  p a i r s  o f  w i r e .  The c a b l e  
r a n  down t h e  e l e v a t o r  s h a f t  t o  an underground e l e c t r i c a l  room where t h e  power 
supply boxes were i n s t a l l e d .  From t h e s e  boxes,  four-conductor  c a b l e s  were 
s t r u n g  t o  e a c h  sensor .  
A s tandby b a t t e r y  power source  a t  t h e  s u r f a c e  r e c e i v i n g  s t a t i o n  i n s u r e s  
con t inuous  methane r e c o r d i n g s  i n  c a s e  o f  a power f a i l u r e  on t h e  s u r f a c e .  Up 
t o  3 hours  o f  e l e c t r i c a l  power can be s u p p l i e d  t o  t h e  r e c e i v i n g  u n i t s  and 
r e c o r d e r s  i n  t h i s  way. Also,  e a c h  s e n s o r  c o n t a i n s  a s t andby  b a t t e r y .  
The f o u r  s e c t i o n s  monitored were t h e  North mains, Northwest mains,  South 
mains, and t h e  South r i g h t  mains ( f i g .  3 ) .  The Southwest mains was n o t  moni- 
t o r e d  because  changes were be ing  made i n  v e n t i l a t i o n  t o  t h i s  a r e a .  
ad:.. ... , ,- .......... .:. . . . .  * 
Mi'- '- - -- - -. * -- - - - - , , 
Ir 
qcblSt 
==-.-JL?*- - -  ... .  - :. - ,- . . . . . . .  - - -- 7 
1:. 
*<:. South 
c- J; North ::: 
--. mains =-.& 'If: mai  n$ij 
1 .' ...... . . . . .  . . . . . . . . . . . . _ .  . . . . . . . . . . . . . . . . . . . . . . .  I L'" ........................ : . . :  ..:. . . . . . . . .  . . . .  . . . . . . . . . .  ..: - .  _ , ,  - - - - - - - - - - -  I:. r '  .- -- - - --'&,A 
: . . . _ . . . _ . _ _ . .  . I :  . . . . . . . . . . . . . . . . . .  
LEGEND 0 50 0 1 000ft 
Init ial mine development 
- Mine outline a t  start of moni tor ing 
-+ 
0 150 300 m 
--..- Mine  outline a t  end o f  mon i to r ing  Scale 
FIGURE 3, - Mine outline. 
Sensors  were i n s t a l l e d  a t  each of t h e  r e g u l a t o r s  c o n t r o l l i n g  a i r f l o w  
from t h e  i n d i v i d u a l  s e c t i o n s .  The volume of a i r  pass ing  each r e g u l a t o r  i s  
r e g u l a r l y  measured by mine personnel .  The v e n t i l a t i o n  and d a i l y  coa l  produc- 
t i o n  d a t a  from each s e c t i o n  were suppl ied by t h e  mining company. 
METHANE EMISSIONS AND COAL PRODUCTION 
Figures  4-7 a r e  p l o t s  of t h e  d a i l y  methane emissions and coa l  produc- 
t i o n  from each sec t ion .  The breaks  i n  t h e  c o a l  product ion represen t  pe r iods  
of i d l e  t ime. The dashed l i n e  i s  a  32-day s t r i k e .  
These graphs show t h e  wide range of d a i l y  c o a l  product ion and g ive  
t h e  gene ra l  t r end  of methane emissions dur ing  t h e  monitor ing.  Only t h e  South 
mains ( f i g .  6 )  shows a  d e f i n i t e  upward t rend  i n  methane emission. Table 1 
summarizes t h e  range and average va lues  of  d a i l y  c o a l  production and d a i l y  
methane emission. These d a t a  show t h a t  whi le  t h e  n o r t h  s e c t i o n s  had t h e  same 
range of d a i l y  c o a l  product ion a s  t h e  south s ec t i ons ,  t h e  n o r t h  s e c t i o n s  were 
no t  a s  product ive of e i t h e r  c o a l  o r  methane. 
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FIGURE 4. - Da i l y  methane emissions and coa l  production from North mains. 
TABLE 1. - Range of d a i l y  coal  production and d a i l y  methane emissions 
No. of 
Sect ion I monitored Days i production, 
1 Daily average. 
North . . . . . . . . . . . . . . .  
Northwest. .......... 
South . . . . . . . . . . . . . . .  
South r i g h t  ......... 
Range of coal  
production, 
Range of methane 
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50 t o  500 
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180,000 t o  380,000 
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135,000 
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120,000 t o  250,000 
' 158,000 
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FIGURE 7. - Do i l y  methane emissions and cool  production from South r ight mains. 
The South mains s e c t i o n  had t h e  h ighes t  average c o a l  product ion and a l s o  
t h e  h ighes t  methane emiss ions .  I t s  companion s e c t i o n ,  South r i g h t  mains, had 
almost a s  h igh  an average d a i l y  c o a l  p roduc t ion  but  on ly  about h a l f  t h e  emis- 
s i o n s .  Th i s  same r e l a t i o n s h i p  e x i s t s  between t h e  North and Northwest mains. 
Comparison of  t h e  monthly t o t a l s  of  c o a l  p roduc t ion  and methane emiss ions  f o r  
each  s e c t i o n  monitored ( t a b l e  2)  shows no c o r r e l a t i o n  between volume of  meth- 
ane emi t ted  and t o n s  of  c o a l  produced w i t h i n  each s e c t i o n .  Furthermore t h e  
p l o t s  of t he  d a i l y  methane emiss ions  and d a i l y  c o a l  p roduc t ion  show no co r r e -  
l a t i o n  between d a i l y  h igh  c o a l  p roduc t ion  and h igh  methane emiss ion.  
TABLE 2 .  - Summary of  monthly  methane e m i s s i o n  and c o a l  p r o d u c t i o n  
'NO d a t a .  
METHANE EMISSIONS AND OVERBURDEN 
T o t a l  methane,  
O c t o b e r  t o  
December, f t 3  
24.44 x l O G  
12.39 x106 
2 9 . 7 5 ~ 1 0 q  
13.6  x106 
Except  f o r  Nor th  mains ,  a l l  s e c t i o n s  i n c r e a s e d  t h e i r  a v e r a g e  d a i l y  
methane e m i s s i o n  d u r i n g  t h e  m o n i t o r i n g  ( t a b l e  3 ) .  Dur ing  t h i s  t i m e  t h e  o v e r -  
burden ( f i g .  8 )  above t h e  f a c e  i n c r e a s e d  f o r  a l l  e x c e p t  Nor thwest  mains .  The 
two s o u t h s e c t i o n s  showan i n c r e a s e  o f  methane e m i s s i o n  w i t h  i n c r e a s e d  o v e r -  
burden w h i l e  t h e  two n o r t h  s e c t i o n s  c o n t r a d i c t  t h i s .  T h e r e f o r e ,  no c o n c l u -  
s i o n s  from t h e s e  d a t a  can  be  drawn r e g a r d i n g  t h e  e f f e c t  o f  ove rburden  on 
methane e m i s s i o n s  i n  t h i s  a r e a .  
S e c t i o n  
Nor th :  
September . . . . . . . . .  
O c t o b e r . . .  . . . . . . . .  
November . . . . . . . . . .  
December. . .  . . . . . . .  
Nor thwes t :  
September ......... 
. . . . . . . . . . .  October  
. . . . . . . . . .  November 
December . . . . . . . . . .  
Sou th :  
TABLE 3.  - Summary o f  methane e m i s s i o n s  and ove rburden  t h i c k n e s s e s  
T o t a l  methane 
f o r  month, f t 3  
6 . 4 9 ~ 1 0 ~  
8.37 x10" 
8.32x106 
7  .75x106 
2 . 1 3 ~ 1 0 '  
3 . 6 5  x10' 
4 .35  x106 
4 . 3 9 ~ 1 0 '  
4 .  53x10G 
8.85x106 
10 .60  x106 
10.30 x106 
4 . 5 2 ~ 1 0 "  
5.17 ~ 1 0 "  
3 . 9 2 ~ 1 0 ~  
T o t a l  c o a l  
f o r  month, 





7  50  
7,717 
1 ,034 
1 , 0 1 4  
T o t a l  c o a l ,  
Oc tobe r  t o  
December, t o n s  
11 ,564 
9 ,765  
17,178 
14,7  65  
September ......... 1 2,661 
Oc tobe r .  . . . . . . . . . .  
. . . . . . . . . .  November 
December .......... 
South  r i g h t :  
. . . . . . . . .  September 
Oc tobe r  ........... 
November .......... 
December .......... 
S e c t  i o n  
South  m a i n s . . . .  ....... 
Nor th  m a i n s . . . . . . . . . .  . 
Northwest  mains .  ...... 





2 ,201  
2 ,028 
Average ove rburden  o v e r  
f a c e ,  f t  
Average d a i l y  e m i s s i o n s ,  f t 3  
Beg inn ing  
6  50 
650 
650 
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FIGURE 8. - Overburden over Beckley mine development. 
METHANE EMISSIONS AND VIRGIN RIBS 
A t  t h e  beginning of t h e  monitoring t h e  North mains had advanced about 
1,250 f e e t  beyond t h e  i n i t i a l  development and the  South mains had advanced 
about 1,000 f e e t .  A t  t he  end of t he  monitoring period the  North mains had 
advanced t o  1,550 f e e t  and t h e  South mains had advanced t o  1,600 f e e t .  The 
l imi t ed  advance (300 f e e t )  o f  t h e  North mains was due t o  roof c o n t r o l  problems. 
The 250-foot d i f f e r e n c e  i n  advance i n t o  v i r g i n  coa l  a t  t h e  beginning of moni- 
t o r i n g  i s  r e f l e c t e d  i n  a 150,000-ft3/d d i f f e r e n c e  i n  d a i l y  methane emissions. 
A t  t h e  end of monitoring t h e  50-foot d i f f e r e n c e  i n  advance i s  r e f l e c t e d  i n  a 
50,000-ft3/d d i f f e r e n c e  i n  emissions. Th i s  shows t h a t  t he  s ec t ion  f u r t h e s t  
advanced i n t o  v i r g i n  c o a l  has t h e  h ighes t  emissions i n  both cases .  
The v i r g i n  r i b  l eng ths  of each s e c t i o n  a t  t h e  beginning and end of 
monitor ing a r e  summarized i n  t a b l e  4 .  Tables 3and  4 show t h a t  t he  South mains 
doubled average d a i l y  emissions a f t e r  a 690-foot i nc rease  i n  r i b  l eng th  while  
t h e  North mains showed no inc rease  i n  methane emissions wi th  a 320-foot 
i nc rease  i n  r i b  length.  The South mains had f a i r l y  r e g u l a r  production and 
s teady  advance and t h e  methane emissions r o s e  accordingly.  The North mains, 
wi th  sporadic  product ion and i r r e g u l a r  advance, showed no inc rease  i n  d a i l y  
methane emissions. This  i n d i c a t e s  t h a t  a s t e a d i l y  advancing s e c t i o n  i n  t h e  
Beckley coalbed w i l l  exh ib i t  increas ing  methane emissions. 
TABLE 4. - V i r g i n  r i b  l e n g t h s ,  f e e t  
The South  r i g h t  mains  and Northwest  mains b o t h  showed i n c r e a s e d  methane 
e m i s s i o n s  of 50,000 f t 3 / d  w i t h  v i r g i n  r i b  i n c r e a s e s  o f  320 f e e t .  Comparing 
t h e  South r i g h t  mains and Northwest mains,  a lmos t  e q u a l  i n i t i a l  r i b  l e n g t h s ,  
i n c r e a s e s  i n  r i b  l e n g t h s ,  and i n c r e a s e s  i n  d a i l y  methane e m i s s i o n s  a r e  no ted .  
Throughout t h e  s t u d y  i n t e r v a l  t h e  South  r i g h t  mains  had 50,000 f t 3 / d  more 
d a i l y  methane emiss ion  t h a n  t h e  Northwest  mains.  The 50,000-f t3 /d  d i f f e r e n c e  
i n  methane e m i s s i o n s  between t h e s e  s e c t i o n s  i s  a t t r i b u t e d  t o  t h e  r e l a t i v e  
d i s t a n c e s  behind t h e i r  a d j a c e n t  s e c t i o n s .  The Northwest  mains,  500 f e e t  
behind North mains,  mined i n t o  a  more d e g a s i f i e d  a r e a  of  t h e  Beckley coa lbed  
t h a n  d i d  t h e  South  r i g h t  mains,  which s t a r t e d  o n l y  100 f e e t  behind t h e  Sou th  
mains .  
The f o u r  s e c t i o n s  moni tored can be  grouped i n t o  two s e t s  o f  10 e n t r i e s ,  
one d r i v i n g  n o r t h ,  and t h e  o t h e r  sou th .  Each o f  t h e s e  c o n s i s t s  o f  two 5 - e n t r y  
s e c t i o n s  i n  which one s e c t i o n  i s  advancing i n t o  v i r g i n  c o a l  and t h e  o t h e r  i s  
f o l l o w i n g  between 100 and 500 f e e t  behind.  Kr ickov ic ,  F i n d l a y ,  and 
M e r r i t t s  (4)  found t h a t  comparing two working p l a c e s  i n  t h e  P i t t s b u r g h  coa lbed ,  
one a d j a c e n t  t o  o l d  workings ,  produced 32 f t3 /min  l e s s  methane f o r  t w i c e  a s  
much c o a l  a s  one mining i n t o  v i r g i n  c o a l .  I n  t h e  Beckley coa lbed  t h e  d a t a  
show t h a t  t h e  f o l l o w i n g  s e c t i o n ,  mining c o a l  p a r t i a l l y  d e g a s i f i e d  by t h e  
advance s e c t i o n ,  h a s  about  h a l f  t h e  emiss ions  o f  t h e  advancing s e c t i o n .  
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METHANE EMISSIONS DURING 32-DAY STRIKE 
A 32-day s t r i k e  t o o k  p l a c e  a t  t h e  
Beck ley  mine d u r i n g  t h e  107-day moni- 
t o r i n g  p e r i o d .  Methane e m i s s i o n  was  
m o n i t o r e d  c o n t i n u a l l y  f o r  a l l  f o u r  
s e c t i o n s  d u r i n g  t h i s  i d l e  t i m e  
( f i g .  9 ) .  The g r a p h s  show t h a t  t h e  
N o r t h  m a i n s  and t h e  Sou th  ma ins ,  b o t h  
d r i v i n g  i n t o  v i r g i n  c o a l ,  had no  
d e c l i n e  i n  e m i s s i o n s  d u r i n g  t h e  s t r i k e .  
The Nor thwes t  m a i n s  and t h e  Southwes t  
m a i n s  d r i v i n g  p a r a l l e l  t o ,  b u t  b e h i n d  
t h e  N o r t h  and  Sou th  ma ins ,  had lower  
g a s  e m i s s i o n s  w i t h  a  s l i g h t  d e c l i n e  
e x c e p t  f o r  a  s l i g h t  peak  a t  t h e  e n d .  
T h i s  i n d i c a t e s  t h a t  methane  e m i s s i o n s  
f rom t h e  r i b s  w i l l  be l o n g  l a s t i n g  and 
t h a t  advance  d e g a s i f i c a t i o n  c a n  e f f e c -  
t i v e l y  c o n t r o l  e m i s s i o n s  i n t o  t h e  
r e t u r n  a i r w a y s .  The s l i g h t  d e c l i n e  i n  
t h e  f o l l o w i n g  s e c t i o n s  i n d i c a t e s  t h a t  
r i b  e m i s s i o n s  d o  d e c l i n e  b u t  d a t a  a r e  
i n s u f f i c i e n t  t o  e s t i m a t e  t h e  r a t e  o f  
d e c a y .  
J e r a n  (3) r e p o r t e d  t h a t  i n  t h e  
P i t t s b u r g h  c o a l b e d  t h e  methane emis- 
s i o n s  f rom a n  a d v a n c i n g  s e c t i o n  c a n  b e  
e x p l a i n e d  by  t h e  l e n g t h  o f  v i r g i n  r i b .  
The d a t a  g a t h e r e d  d u r i n g  t h i s  m o n i t o r -  
i n g ,  w h i l e  n o t  s u f f i c i e n t  t o  demon- 
s t r a t e  t h e  e x c e l l e n t  c o r r e l a t i o n  
p r e v i o u s l y  o b s e r v e d ,  show t h a t  i n  t h e  
Beck ley  c o a l b e d  methane  e m i s s i o n s  
i n c r e a s e  w i t h  i n c r e a s e d  l e n g t h  o f  
FIGURE 9, - Da i l y  methane emissions from v i r g i n  r i b .  
monitored sect ions during Dur ing  t h e  32-day s t r i k e ,  t h e  
strike, d a i l y  methane  e m i s s i o n s  were  n o t  
c o n s t a n t  o r  r e g u l a r .  These  v a r i a t i o n s  
a r e  n o t  e x p l a i n e d  by t h e  d a i l y  b a r o m e t r i c  p r e s s u r e  v a r i a t i o n s  ( f i g .  1 0 ) ;  t h e  
l a r g e s t  b a r o m e t r i c  change  o f  0 .7  i n c h  mercu ry  (November 30 t h r o u g h  December 4)  
had n o  e f f e c t  on methane  e m i s s i o n  f r o m  any s e c t i o n .  The v a r i a t i o n s  i n  d a i l y  
methane  e m i s s i o n s  o b s e r v e d  d u r i n g  i d l e  t i m e  r e m a i n  u n e x p l a i n e d .  
a i r w a y ,  approx imate ly  140 f e e t  from t h e  a c t i v e  f a c e .  One s e n s o r  was 15  
i n c h e s  below t h e  r o o f ,  a n o t h e r  1 5  i n c h e s  above t h e  f l o o r ,  and t h e  t h i r d  mid- 
way between, 3 f e e t  from t h e  f l o o r .  
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Record ings  t a k e n  from t h e  s e n s o r s  f o r  30 d a y s  w h i l e  t h e  s e c t i o n  was 
advancing show t h a t  t h e  methane was w e l l  mixed i n  t h e  r e t u r n  a i r  by t h e  t i m e  
i t  reached  t h e  s e n s o r s .  A t  no t i m e  d u r i n g  t h e  exper imen t  d i d  t h e  methane con- 
c e n t r a t i o n  exceed 0 . 3 5  p c t  methane ( f i g .  1 1 ) .  
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e m i s s i o n s  were i n c r e a s i n g  
FIGURE 10. - D a i  l y  barometric pressures from weather s t e a d i l y .  Three  methane 
s ta t i on  a t  B e c k l e ~ ,  W e  Va. s e n s o r s  were p l a c e d  i n  t h e  
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METHANE LAYERING I N  
B ECKLEY M I N  E 
Dur ing t h e  m o n i t o r i n g  
p e r i o d ,  a n  exper iment  was 
s e t  up t o  de te rmine  i f  
methane e m i t t e d  from an  
a c t i v e  s e c t i o n  was l a y e r i n g  
i n  t h e  r e t u r n  a i rway .  The 
South  mains  were chosen f o r  
t h i s  exper iment  because  min- 
i n g  was f a i r l y  r a p i d  and g a s  
FIGURE 11. - D a i l y  methane emiss ions from three sensors i n  layer ing experiment. 




The 107-day m o n i t o r i n g  o f  t h e  f o u r  s e c t i o n s  i n  t h e  Beckley  mine showed 
t h a t  t h e  c o a l  p r o d u c t i o n  r a t e  cannot  be  used a s  a  pa ramete r  t o  e x p l a i n  methane 
e m i s s i o n ;  t h a t  s e c t i o n s  advancing s t e a d i l y  i n t o  t h e  v i r g i n  Beckley  coa lbed  
w i l l  have i n c r e a s i n g  methane e m i s s i o n s ;  t h a t  t h e  d r i v i n g  o f  a  s e c t i o n  i n t o  
v i r g i n  c o a l  p a r t i a l l y  d e g a s i f i e s  t h e  c o a l  r e s u l t i n g  i n  lower  e m i s s i o n s  from a  
f o l l o w i n g  p a r a l l e l  s e c t i o n ;  and t h a t  r i b  e m i s s i o n s  from t h e  Beckley  coa lbed  
a r e  s low t o  d e c l i n e  and n o t  a f f e c t e d  by normal b a r o m e t r i c  p r e s s u r e  v a r i a t i o n s  
(0.7 i n c h  o f  mercury) . 
RECOMMENDATIONS 
T h i s  s t u d y  i s  t h e  f i r s t  l ong-pe r iod  m o n i t o r i n g  o f  methane e m i s s i o n s  from 
t h e  Beckley coa lbed  i n  a  h e r e t o f o r e  unmined a r e a .  Based upon t h e  d a t a  g a t h -  
e r e d ,  i t  i s  recommended t h a t  companies p l a n n i n g  new mining i n  t h i s  a r e a  s e r i -  
o u s l y  c o n s i d e r  some t e c h n i q u e  o f  d e g a s i f i c a t i o n  o f  t h e  coa lbed  i n  advance of 
mining t o  d e c r e a s e  and c o n t r o l  t h e  l e v e l  o f  methane e m i s s i o n  i n t o  mine 
workings .  
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